Cytoplasmic removal, enucleation, and cell fusion of mouse oocytes.
Meiotic divisions in females occur in fully grown oocytes that have a large cytoplasmic volume. The intracellular processes that are needed to accomplish meiotic divisions, such as spindle formation, chromosome segregation, and polar body extrusion, are controlled by the concerted actions of nuclear and cytoplasmic factors, which exhibit dynamic quantitative and spatiotemporal changes during meiotic maturation. Thus, distinguishing between meiotic controls that are mediated by cytoplasmic factors and those mediated by nuclear factors helps in the understanding of the mechanisms underlying meiotic divisions. Here, we describe a method to artificially modify the number of nuclei and the volume of the cytoplasm of mouse oocytes through cytoplasmic removal, enucleation, and cell fusion. The oocytes generated by this method are viable and undergo reproducible meiotic divisions exhibiting the effects of altered amounts of cytoplasmic and nuclear factors, which can be analyzed by various assays, such as live imaging microscopy.